SUMMARY
Sprague-Dawley r a t s were fed Purina Lab Chow w i t h o r w i t h o u t p r o p y l t h i ou r a c i l (PTU), 0.001%. 0.01% o r 0.1% PTU, ad l i b i t u m from weaning t o vaginal opening. Mean values f o r a l l puhertal measurements are included i n Tables 1 and  2 . Growth r a t e (meant5.E.) was s i g n i f i c a n t l y reduced (Neuman-Keuls t e s t ; Pc0.05 l e v e l ) i n a l l PTU-fed r a t s ( c o n t r o l s 4.9t0.1 glday. 0.001% PTU 4.2k0.2 glday, 0.01% PTU 3.4'0.2 glday. 0.1% PTU 2.5t0.1 glday). w h i l e age a t vaginal opening i n r a t s f e d 0.001% PTU (35.8'0.6 days) o r 0.01% PTU (36.1t0.9 days) was n o t s i g n i f i c a n t l y d i f f e r e n t from c o n t r o l s (36.0t0.6 days). Nevertheless, body weight a t vaginal opening was lower i n r a t s f e d 0.1% PTU (87.6t4.7 g ) than i n c o n t r o l s (113.6'3.7 g). Pubertal body weight o f r a t s fed 0.1% PTU was a l s o r educed (88.6t3.7 g ) but vaginal opening delayed (40.4tO.R days). Proportions o f body f a t (6.1-5.1%). p r o t e i n (15.0-14.11) .
and water (72.4-71.3%) a t vaginal opening were t h e same i n c o n t r o l and PTll groups. Serum Tq was g r e a t l y diminished and s i m i l a r i n a l l 3 PTU groups. 0.2-0.3 ugI100 ml vs 4 RtO 2 ug1100 rnl i n c o n t r o l s : i n r a t s fed 0.1% and 0.01% PTU. T3 was 0.9tb.4 ng;lOO'ml and 0.9+ 0.6 ng/100 ml, r e s p e c t i v e l y vs 72.6t5.6 ng/100 ml i n c o n t r o l s , b u t n o t s i g n i f ic a n t l y reduced i n t h e 0.001% PTU-fed group (60.7t7.9 ngI100 m l ) .
I n a second experiment, a group of weanling r a t s ( p a i r -f e d ) was selected i n which each member was fed t h e d a i l y amount o f c o n t r o l d i e t eaten by a corresponding age-and weight-matched 0.01% PTU-fed r a t . During t h e experiment, b o t h groups maintained t h e same body weight, growth r a t e , and food i n t a k e , however. o n l y 45% ( n = l l ) of t h e pair-fed animals had vaginal opening by t h e t i m e t h e i r 0.01% PTU-fed counterparts a t t a i n e d f i r s t estrus. Although one of t h e p a i r -f e d (undernourished) r a t s a t t a i n e d f i r s t estrus, no eggs were found. Des p i t e g r e a t l y reduced body weight (105.3t3.5 vs c o n t r o l s 127.56.6 g ) , growth r a t e (3.5t0.2 glday vs c o n t r o l s 5.5'0.1 gldayg and food i n t a k e (13.9t0.7 g1100g BWtlday vs c o n t r o l s 10.1t0.3 g/100g BWtlday),the 0.01% PTII-fCd r a t s e x h i b i t e d vaginal opening (36.920 .8 days vs c o n t r o l s 35.621 days) and f i r s t e s t r u s (39.6' 0.9 days vs c o n t r o l s 36.4t1 days) a t the usual age. I n c o n t r a s t . p a i r -f e d r a t s had a lower % f a t (4.5t0.14 vs PTU 6.Ct0.4%) and higher % p r o t e i n (16.5t0.34 vs PTU 14.32 0.3%) a t the age when 0.01% PTU-fed r a t s a t t a i n e d f i r s t estrus. Serum p r o l a c t i n l e v e l s a t f i r s t e s t r u s d i d not d i f f e r i n r a t s fed c o n t r o l d i e t (26.5t 12.4 n g l m l ) o r 0.01% PTU (8.8t1.9 nglml), o r i n p a i r -f e d animals (8.8t4.5 n g l m l ) a t t h e age when PTU-fed r a t s reached f i r s t estrus. Female r a t s (Sprague-Dawley, Charles R i v e r s t r a i n ) , weaned a t 21 days o f age, were separated i n t o 3 groups o f 11 animals as described above. Conditions of caging, temperature. water, l i g h t and d i e t p r e p a r a t i o n were i d e n t i c a l t o those i n Experiment I. Two groups were f e d e i t h e r powdered PLC o r 0.01% PTU i n PLC and provided w i t h water ad l i b i t u m (see r e s u l t s o f Experiment I, below). A t h i r d , p a i r -f e d , (underfed) 7 j F o~c o m p o s e d o f r a t s born 5 days a f t e r those i n t h e o t h e r group. At weaning they were i n d i v i d u a l l y matched f o r weight ( + l g ) w i t h 21 day o l d PTU-fed r a t s . Each day t h e r e a f t e r t h e y were p a i r -f e d t h e same amount o f powdered PLC as t h a t eaten by t h e PTU-fed animals o f t h e same age 5 days previously.
For p a i r -f e d animals t h i s was done by p l a c i n g t h e t o t a l d a i l y i n t a k e i n t o food containers and a l l o w i n g t h e animal t o consume i t d u r i n g t h e f o l l o w i n g 24 hour day. I n a l l instances t h e 0.01% PTU i n PLC m i x t u r e was comp l e t e l y eaten, but t h e elapsed time v a r i e d w i t h i n t h e group. A l l food c o n t a i ners were weighed d a i l y t o the nearest 0.1 g t o determine food intake. Rats were checked d a i l y f o r both weight ( t o t h e nearest 0.1 g ) and vaginal opening. At vaginal opening and each f o l l o w i n g day, vaginal smears were performed u n t i l f i r s t e s t r u s (completely c o r n i f i e d smear) was a t t a i n e d . At 1100 h on t h e day o f f i r s t estrus, t h e r a t s were weighed, decapitated, and blood samples taken. Each p a i r -f e d growth c o n t r o l animal was s a c r i f i c e d a t t h e same age as i t s p u b e r t a l ( f i r s t e s t r u s ) counterpart.
I n e d i a t e l y f o l l o w i n g blood c o l l e c t i o n t h e number of tubal ova found i n both o v i d u c t s was noted. Carcasses were stored and body composition a n a l y s i s was performed as described above. Serum T and T4 were assayed by t h e above methods. Serum p r o l a c t i n was assayed u t i 1 i z i . n g t h e NIAMDD k i t and techniques. A l l samples were assayed i n d u p l i c a t e i n t h e same assay. The intra-assay v a r i a t i o n was l e s s than 10%.
Except where s t a t e d otherwise, pubertal food i n t a k e f o r both experiments I and I 1 was represented by t h e average d a i l y amount of food consumed d u r i n g t h e 72 hours p r i o r t o f i r s t e s t r u s o r vaginal opening (31). The growth r a t e f o r each animal was d e f i n e d as t h e mean weight g a i n p e r day from weaning t o age a t s a c r i f i c e .
The mean growth r a t e o f each group i n Experiments I and I 1 was c a lc u l a t e d as t h e average of t h e i n d i v i d u a l growth r a t e s f o r members o f t h a t group. The s t a t i s c t i a l s i g n i f i c a n c e of d i f f e r e n c e s between group means was determined by a one way a n a l y s i s of variance and t h e Neuman-Keuls m u l t i p l e range t e s t (34) .
Experiment I (PTU dose response curve : Although r a t s f e d 0.001% PTU o r 0.01% PTU had reduced growth r a t e s , and the'O.Ol% PTU animals were s i g n i f i c a n t l y l i g h t e r than c o n t r o l s a t vaginal opening, they showed no d i f f e r e n c e i n age o f ~u b e r t v ( F i a u r e 1 and Table 11 . Animals fed 0.001% PTU were n o t s t a t i s t i c a l l v iighte; than c o n t r o l s a t vaginal opening. I n t h e r a t s fed 0.1% PTU. growth &s severely retarded, a l s o t h e i r vaginal opening was delayed and occurred a t a lower body weight than i n c o n t r o l s . There was no d f f f e r e n c e i n p r o p o r t i o n s of body components a t vaginal opening i n c o n t r o l animals o r those fed PTU. Serum Tq was s i g n i f i c a n t l y reduced and s i m i l a r i n a l l 3 PTU-fed groups.
I n t h e 0.1% and 0.01% PTU-fed groups, l e v e l s o f serum T j were very depressed.
Serum T was n o t s i g n i f i c a n t l y reduced i n t h e 0.001% PTU-fed group. Since r a t s e a t f n g food w i t h 0.01% PTU showed a c l e a r decrease i n body weight w i t h o u t d e l a y i n g vaginal opening, 0.01% PTU was selected as t h e experimental dose f o r t h e second experiment.
SPECULATION
Experiment,II: Although vaginal opening was not delayed, r a t s fed 0.01% PTU grew a t a ower r a t e . were s i g n i f i c a n t l y l i g h t e r , and a t e l e s s than normal These data show t h a t d e s p i t e low food i n t a k e and retarded growth, female c o n t r o l s a t puberty (Table 2) . n u r i n g t h e 24 hour p e r i o d p r i o r t o vaginal r a t s made hypothyroid by feeding them PTU d u r i n g t h e post-weaning p e r i o d underopening. food i n t a k e per 100 g o f body weight d i d n o t d i f f e r i n normal c o n t r o l go sexual maturation a t t h e ususal age. This i s i n c o n t r a s t w i t h t h e delayed (12.6'0.7 g ) and PTU-fed groups (11.0t4.1 g). Food i n t a k e per 100 g o f body puberty observed i n p a i r -f e d (undernourished) animals t h a t a t t a i n t h e same body weight did, however, d i f f e r i n normal c o n t r o l (13.4'0.2 g ) and PTU-fed groups weight and growth r a t e . The p r o p o r t i o n of f a t l l e a n t i s s u e i n t h e PTU-fed r a t s (10.0t0.2 g) d u r i n g t h e 24 hours p r i o r t o f i r s t estrus. Despite t h e great r ei s i n d i s t i n g u i s h a b l e from t h a t i n t h e i r pubertal c o n t r o l s , b u t d i f f e r s g r e a t l y d u c t i o n i n body weight. growth r a t e , and food i n t a k e i n t h e PTU-fed group i n pair-fed animals a t t h a t age.
t h e r e was no difference i n age and p r o p o r t i o n o f f a t , p r o t e i n o r water between them and t h e c o n t r o l s a t f i r s t e s t r u s ( Figure 3 . Table 2 )
. I n a d d i t i o n . t h e number of t u b a l ova recovered from PTU-fed r a t s d i d n o t d i f f e r from t h a t o f INTRODtlCTlON
c o n t r o l s a t f i r s t e s t r u s (Table 2) . On t h e o t h e r hand, o n l y 5 o f the 11 (45%) p a i r -f e d animals a t t a i n e d vaginal opening b t h e t i m e t h e i r anaogous PTU-fed Attainment of a c e r t a i n "metabolic r a t e " andlor minimum p r o p o r t i o n of f a t 1 counterparts reached f i r s t e s t r u s ( F i g u r e 2f. Of those 5 o n l y 1 showed an l e a n t i s s u e (7.13.14. 20.22) have been proposed as c r i t i c a l f a c t o r s f o r t h e onestrous smear. No t u b a l ova were found. s e t o f sexual maturation.
A t s a c r i f i c e , although growth r a t e . body weight, and food i n t a k e were t h e I n t h i s regard i t i s p e r t i n e n t t h a t hypothyroidism i n t h e f e t a l r a t o r dursame i n p a i r -f e d and PTU-fed r a t s , t h e r e were d i f f e r e n c e s i n t h e p r o p o r t i o n s i n g t h e f i r s t 4 days o f l i f e r e t a r d s growth, delays sexual maturation. and proof body f a t and body p r o t e i n a t t a i n e d by these groups ( Figure 3 . Table 2 ). duces permanent changes i n p i t u i t a r y -h y p o t h a l a m i c function which cannot be duSerum T j and Tq were reduced i n t h e PTU-fed group a t f i r s t e s t r u s w h i l e o n l y p l i c a t e d by neonatal f o o d -r e s t r i c t i o n causing comparably reduced body weight (3.
T was lowered i n t h e p a i r -f e d r a t s a t s a c r i f i c e . There was no s i g n i f i c a n t 27). However, when r e s t r i c t e d feeding and r e t a r d e d growth begin a f t e r weaning, difference i n l e v e l s of serum p r o l a c t i n i n any o f t h e groups a t s a c r i f i c e sexual maturation i s delayed (32). Although post-weaning hypothyroidism may (Table 2 ). a l s o severely r e t a r d growth (21). i t i s not known whether t h e delay C f i r s t ovEven though a l l PTU-fed animals i n Experiment I and I 1 had biochemical u l a t i o n reported f o r r a t s t h a t were thyroidectomized a f t e r weaning (18) r e s u l t s evidence o f hypothyroidism and were remarkably small f o r pubertal r a t s , they from a l t e r a t i o n s i n t h y r o i d f u n c t i o n se o r from t h e e f f e c t s of concomitant were n o t otherwise abnormal i n appearance. growth r e t a r d a t i o n and reduced food i n t a k c
The present work was undertaken t o i n v e s t i g a t e t h e e f f e c t s o f post-weaning Discussion hypothyroidism and systematic u n d e r n u t r i t i o n on pubertal d e v e l o p e n t i n female r a t s and t o evaluate p r o p y l t h i o u r a c i l (PTU)-treated animals as a model f o r assThese data show t h a t d e s p i t e low food i n t a k e and retarded growth, female essing t h e e f f e c t o f a hypometabolic s t a t e on sexual maturation. r a t s made hypothyroid by feeding them PTU d u r i n g t h e post-weaning p e r i o d underwent sexual maturation a t t h e usual age. This i s i n c o n t r a s t w i t h t h e delayed puberty observed i n pair-fed (undernourished) animals t h a t a t t a i n e d t h e same MATERIALS AND METHODS body weight and growth rate. Sexual m t u r a t i o n i s delayed i n r a t s t h a t a r e undernourished a f t e r weanExperiment 1: E f f e c t o f i n c r e a s i n g doses of PTU on post-weaning female r a t s .
ing. Pubertal age i n these animals may depend on t h e i r physical s t a t u s since underfed r a t s grow s l o w l y but do n o t a t t a i n puberty u n t i l t h e y weigh a t l e a s t The dose response c u r v e f o r PTU was determined by adding PTU to Purlna Labt h e same or more than their well-fed. f a s t e r growing counterparts ( 1 6 r o r a t o r y Chow (PLC) and feeding t h e m i x t u r e t o normal weanling r a t s . A l l food I n some cases pubertal age may be h i g h l y c o r r e l a t e d w i t h post-weaning growth m i x t u r e s were based upon a s i n g l e l o t o f PLC which was used throughout these r a t e (17) . studies. Dams (Sprague-Dawley. Charles River s t r a i n ) , obtained a t a t i m e a t I n Experiment I 1 o f t h e present study, t h e p a i r -f e d animals had a much which t h e y they were pregnant f o r no more than two weeks were i n d i v i d u a l l y lower growth r a t e and had a t t a i n e d a body weight t h a t was l e s s than t h a t caged. Temperature (21°C) and 1 i g h t (14 hours d a i l y ) were c o n t r o l l e d . A t reached by t h e i r w e l l -f e d c o n t r o l s when the l a t t e r reached sexual maturation. b i r t h . pups were separated from t h e i r mothers and male pups discarded.
L i t t e r s AS expected. these p a i r -f e d r a t s e x h i b i t e d few signs o f puberty (Figure 2 ) . o f t e n female pups were randomly placed w i t h mothers t h a t had j u s t given b i r t h This i s t o be contrasted w i t h the PTU-fed animals which a t e t h e same reduced and had had t h e i r pups removed. Mothers were fed PLC and watered ad l i b i t u m and amount of food and were as underweight as t h e i r immature p a i r -f e d counteri n d i v i d u a l l y caged w i t h t h e i r pups. Pups were weaned a 21 days o f a w parts, but had a normal age a t sexual maturation. I n a d d i t i o n , they a l s o acplaced i n i n d i v i d u a l cages. A l l weanling r a t s were d i v i d e d i n t o groups o f 9 o r q u i r e d a normal body composition a t puberty (~i g u r e 3, Tables 1 and 2). On 10 so t h a t t h e mean weight o f each group was nor.significantly d i f f e r e n t from t h e o t h e r hand, t h e i r p a i r -f e d counterparts a t t h a t age had lower p r o p o r t i o n a l t h a t of any o t h e r ('3%). Rats i n each group were fed e i t h e r powdered PLC (conbody f a t and an increased percentage o f body p r o t e i n even though they weighed t r o l s ) , 0.001% PTU i n PLC. 0.01% PTU i n PLC. o r 0.1% PTU i n PLC w i t h water ad t h e same. This i s c h a r a c t e r i s t i c o f somatic components i n undernourished pul i b i t u m . A f t e r weaning, each r a t was weighed and observed d a i l y f o r v a g i n a r bertal r a t s w i t h delayed and impaired sexual maturation (32) and i n a d u l t s m. A t 1100 h on t h e day of vaginal opening r a t s were weighed, decapitat-w i t h p e r s i s t e n t d i e s t r u s r e s u l t i n g from severe f o o d -r e s t r i c t i o n and weight ed and blood samples c o l l e c t e d . Carcasses were sealed i n p l a s t i c bags, imnedil o s s (unpublished observation).
I n t e r e s t i n g l y , these f i n d i n g s a r e c o n s i s t e n t a t e l y frozen and stored f o r carcass a n a l y s i s as p r e v i o u s l y described (32). This w i t h those i n a r e c e n t study of delayed menarche and amenorrhea i n b a l l e t dani n c l u d e d oven desiccation, s o x h l e t e x t r a c t i o n by petroleum ether, and a standcers. I n t h a t study, young women were reported t o be extremely lean and were a r d micro-Kjeldahl method t o determine t o t a l body water, fat, and p r o t e i n , r epresumed t o have a low food i n t a k e t y p i c a l o f b a l l e t dancers (15) . spectively.
Serum t h y r o x i n e (T4) was assayed by c o m p e t i t i v e p r o t e i n -b i n d i n g I n Experiment I. 0.1% PTU-fed r a t s developed severe hypothyroidism and a n a l y s i s ( 5 ) and t r i i o d o t h y r o n i n e (T3) by radioimnunoassay according t o t h e
showed delayed puberty. Proportions o f body components were, however, t h e method o f Alexander and Jennings ( 1 ) .
same as those i n t h e o t h e r PTU-fed and c o n t r o l animals a t vaginal opening (Figure 1 . Table 1 
). Our ongoing s t u d i e s w i l l determine a t what stage during development r a t s a t t a i n the body composition found a t puberty.
The present study shows t h a t underweight, undernourished hypothyroid a n imals a t t a i n puberty a t t h e normal age and body composition and r a i s e s the poss i b l e analogy between these findings and t h e s i t u a t i o n i n hypothyroid and othe r hypometabolic c h i l d r e n . G i r l s w i t h long-standing j u v e n i l e hypothyroidism occasionally develop precocious puberty when below the body weight a t which sexual maturation u s u a l l y occurs (4). Despite t h i s , proportional body f a t i n these c h i l d r e n i s estimated t o be i n t h e range normally associated w i t h g i r l s a t menarche (7). Precocious puberty has a l s o been observed i n an otherwise immature g i r l who was t r e a t e d w i t h PTU (26). Further. m e n t a l l y retarded bed-ridden g i r l s . w i t h a presumed reduction i n "metabolic rate". a t t a i n e d menarche a t a s i g n i f i c a n t l y lower body weight and a t an age which was s l i g h t l y e a r l i e r than t h a t of t h e i r ambulatory counterparts (24). I n t h i s context. t h e hypothyroid r a t s were, indeed, s e x u a l l y precocious i n r e l a t i o n t o t h e i r p a i r -f e d underweight and undernourished c o n t r o l s . I n f a c t , food i n t a k e per 100 g o f body weight. a c o r r e l a t e o f basal metabolism (13.20) . was t h e same i n normal c o n t r o l and PTU-fed r a t s a t the day o f vaginal opening. Our c o n t i n u i n g studies u t i li z i n g systematic f o o d -r e s t r i c t i o n t o induce weight l o s s have shown t h a t underfed and underweight animals cease vaginal c y c l i n g (unpublished). I t w i l l be i n t e r e s t i n g t o note t h e e f f e c t o f hypothyroidism on t h a t model. Our i n a b i l i t y t o show elevated p r o l a c t i n a t the time o f f i r s t estrus i n PTU-fed animals i s c o n s i s t e n t w i t h o t h e r studies which show normal o r low concentrations i n the plasma o f a d u l t hypothyroid r a t s (6.30). These observations seem a t variance w l t n r e p o r t s o f g i r l s (2.10) and r a t s (33) which propose an important r o l e for p r o l a c t i n i n t h e onset o f sexual maturation. I t i s poss i b l e t h a t a s u b s t a n t i a l p o r t i o n of b i o l o i c a l l y a c t i v e serum p r o l a c t i n may n o t be detected by a radioimnunoassay (287. However, b i o l o g i c a l assays have shown decreases i n concentrations of c i r c u l a t i n g p r o l a c t i n i n a d u l t female r a t s t h a t were radiothyroidectomized a t 25 days o f age (21).
The mechanism by which PTU-fed animals a t t a i n the usual age and body comp o s i t i o n a t puberty, d e s p i t e t h e i r retarded growth and u n d e r n u t r i t i o n , i s n o t clear. That PTU may d i r e c t l y e f f e c t growth and puberty independent o f changes i n t h y r o i d function has n o t been r u l e d o u t i n t h i s experiment. D i r e c t PTU act i o n , however, seems u n l i k e l y since a previously reported p r e l i m i n a r y study o f untreated thyroidectomized r a t s (18) showed a p a t t e r n of growth and puberty which may be s i m i l a r t o PTU-fed animals. I n t h a t study hypothyroidism r e s u l ti n g from thyroidectomy on day 24 appears t o have caused a suppression of body weight i n developing r a t s . Vaginal opening occurred a t the normal time, but they had a s l i g h t delay i n f i r s t ovulation.
There i s l i t t l e doubt t h a t puberty i s more c l o s e l y r e l a t e d t o an i n d i v i du a l ' s growth and associated metabolic and n u t r i t i o n a l status than t o chronol o g i c a l age (7,13.14.17.20.22.32) .
Ilnresolved, however, i s whether t h i s s t a tus i s subservient t o increasing hormone l e v e l s normally associated w i t h sexual development, o r whether s m e as y e t undefined aspect o f growth i s c r i t i c a l f o r pubertal onset.
I n t h i s regard, t h e attainment o f a c e r t a i n body weight o r growth r a t e may be discounted as i n v a r i a b l y necessary since i n t h i s experiment and others (3.13.17) they a r e g r e a t l y dissociated from puberty. Even proport i o n a l and absolute amounts of body f a t have been shown t o vary a t vaginal opening i n r a t s on d i f f e r e n t d i e t a r y regimens (16) . Food i n t a k e per 100 g o f body weight. although s i m i l a r a t vaginal opening, d i f f e r e d a t f i r s t e s t r u s i n the PTU and c o n t r o l r a t s .
F i n a l l y . i n a d d i t i o n t o the above, o t h e r possible mechanisms which could account f o r PTU's effect on pubertal developnent may i n c l u d e a l t e r a t i o n s i n s t e r o i d hormone metabolism (8.9.25). elevated l e v e l s o f c i r c u l a t i n g gonadot r o p h i n s (29). and increased gonadal s e n s i t i v i t y t o LH and FSH (17.23).
Regardless of t h e mechanism by which PTU p r o t e c t s against t h e delay i n sexual maturation i n undernourished and underweight subjects. t h i s does not occur w i t h o u t a p r o p o r t i o n of f a t l l e a n t i s s u e t h a t i s i n d i s t i n g u i s h a b l e from normal pubertal r a t s . Although the means by which body composition i s l i n k e d t o t h e t i m i n g of sexual maturation i s not c l a r i f i e d by these experiments. t h a t l i n k i s seen t o more c e r t a i n and i t s i d e n t i f i c a t i o n even more compelling (11, 12,14,31.32) . Mean (S.E.M.) body weight, and p r o p o r t i o n s o f body p r o t e i n , f a t , and water i n c o n t r o l ( c l e a r b a r ) and 0.01% PTU-fed (hatched b a r ) a t f i r s t e s t r u s or. i n t h e case o f t h e p a i r -f e d r a t s (shaded bar), a t t h e age when t h e i r weight-matched PTU-fed c o u n t e r p a r t s a t t a i n e d f i r s t e s t r u s . ' = S i g n i f i c a n t l y d i f f e r e n t from c o n t r o l (Neuman-Keul t e s t ; P < 0.05 l e v e l ) . Table 1 . Experiment I. Mean (5.E.) serum T3 and T4. age, body weight and body composition i n c o n t r o l and PTU-fed r a t s a t v a g i n a l opening. ' S i g n i f i c a n t l y d i f f e r e n t from c o n t r o l (Neuman-Keul t e s t ; P 0.05 l e v e l ) Table 2 . Experiment 11. Mean (6.E.) serum T . T4 and serum p r o l a c t i n ; food i n t a k e and body measurements i n c o n t r o l . ~~u -f e d ; and p a i r fed: srowth c o n t r o l r a t s . 12.6 , 0.7 11.0 1 4.1 9.4 . 0.4*+ S i g n i f i c a n t l y d i f f e r e n t from c o n t r o l and. t s i g n i f i c a n t l y d i f f e r e n t from PTU-fed animals (Neuman-Keuls t e s t ; p < 0. 
